Prior studies of proximal tubule reabsorption have failed to distinguish conclusively between a separate active K+ transport system and K+ movement linked to Na+ reabsorption. To attempt to dissociate movement of K+ from Na+ and Ca++, recollection micropuncture experiments were performed in proximal tubules of intact and thyroparathyroidectomized (TPTX) dogs under two different conditions known to inhibit Na+ reabsorption: saline expansion to 5% body wt, and 5 mg/kg acetazolamide. A control hydropenic group was also studied. Tubular concentrations of K+, Na+, and Ca++ were measured by electron probe analysis. During initial collections, mean±SEM tubular fluid/plasma (TF/P) K+ was 1.07 ±0.05, 1.05±0.05, and 1.00±0.03 in intact hydropenic (n = 7), saline (n = 6), and acetazolamide (n = 8) groups; fractional reabsorption (FR) of K+ in proximal tubules was 0.35, 0.39, and 0.31 respectively. After saline, (TF/P) Inul in fell from 1.81 to 1.34 (P < 0.01); (TF/P) K+ , (TF/P) Na+ , and tubular fluid/ultrafiltrate, (TF/UF) Ca++ did not change, so that FR of all three ions fell proportionately. After acetazolamide, however, despite a 24% inhibition of FR of Na+ and Ca++, (TF/P) K+ fell to 0.85±0.04 (P < 0.005) so that FR of K+ was unchanged at 0.34.
A B S T R A C T Prior studies of proximal tubule reabsorption have failed to distinguish conclusively between a separate active K+ transport system and K+ movement linked to Na+ reabsorption. To attempt to dissociate movement of K+ from Na+ and Ca++, recollection micropuncture experiments were performed in proximal tubules of intact and thyroparathyroidectomized (TPTX) dogs under two different conditions known to inhibit Na+ reabsorption: saline expansion to 5% body wt, and 5 mg/kg acetazolamide. A control hydropenic group was also studied. Tubular concentrations of K+, Na+, and Ca++ were measured by electron probe analysis. During initial collections, mean±i-SEM tubular fluid/plasma (TF/P)K+ was 1.07 +0.05, 1.05+0.05, and 1.00+0.03 in intact hydropenic (n = 7), saline (s = 6), and acetazolamide (i = 8) groups; fractional reabsorption (FR) of K+ in proximal tubules was 0.35, 0.39, and 0.31 respectively. After saline, (TF/P)nui n fell from 1.81 to 1.34 (P <0.01); (TF/P) K+, (TF/P) Na+, and tubular fluid/ultrafiltrate, (TF/UF)c.++ did not change, so that FR of all three ions fell proportionately. After acetazolamide, however, despite a 24% inhibition of FR of Na+ and Ca++, (TF/P)K+ fell to 0.85±0.04 (P < 0.005) so Orloff postulated on the basis of renal clearance studies that filtered potassium (K+) is extensively reabsorbed in the proximal tubule, and that most of the K+ in the final urine is the result of secretion by the distal nephron (1) . Micropuncture studies have, in general, confirmed this hypothesis, and mechanisms of distal K+ transport have been elucidated by Giebisch (2) . However, the characteristics of the K+ reabsorptive process in the proximal tubule remain unclear. Potassium transport could be linked or coupled in some way to reabsorption of sodium (Na+) or fluid, as appears to be the case with calcium (3) and phosphate (4), or there might be an independent K+ reabsorptive pathway.
By the use of electron microprobe analysis (EPA) of tubular fluid we have evaluated the interrelationships between ions within the proximal tubule under two different conditions that inhibit proximal tubular Na+ reabsorption: saline loading and acetazolamide administration. Our results indicate that K+ can be reabsorbed by an uphill transport system dissociated from the reabsorption of Na+ and Ca++. Table I ). Fractional reabsorption of Na+, Ca++, and K+ was therefore inhibited in parallel (Fig. 2) as a result of the NaCl infusion.
METHODS
Acetazolamide also caused a significant fall in (TF/ P) Ila (Table I ). Since neither (TF/P)Na nor (TF/ UF)ca changed, there was a parallel inhibition of FR of Na+ 0.34±0.03 to 0.26±0.04 (P < 0.005), and of Ca++ 0.26±0.04 to 0.20±0.04 (P < 0.01). On the other hand, (TF/P)K fell significantly after acetazolamide from 1.00±0.03 to 0.85±0.04 ( Fig. 3 ; Table I 
TPTX dogs
Clearance results (Table I) tended to be higher in TPTX than in intact dogs, but this difference was not statistically significant. As in intact, the FE of K+ after acetazolamide, 47.5±3.2%, was greater than that after NaCI, 24.8±1.0% (P < 0.001), despite equivalent natriuresis. Micropuncture results. The changes in proximal concentration ratios during the three experimental procedures in TPTX dogs were qualitatively similar to those in intact dogs (Table I) 
DISCUSSION
Several prior micropuncture studies in rats and dogs, summarized by Giebisch (2), have indicated that the proximal (TF/P) K+ generally is close to unity. The present data confirm that during hydropenia and saline infusion, no major chemical gradient exists for K+ between tubular fluid and plasma, so that K+ transport parallels net fluid reabsorption in both situations. Since (TF/P)N.+ under these conditions is also 1.0, it is not possible to determine if K+ reabsorption is independent of Na+ transport. In fact, Bennett, Clapp, and Berliner, on the basis of finding a (TF/P) K+ close to 1.0 in the proximal tubule of the dog during varied experimental conditions, proposed that proximal tubule K+ transport might be entirely passive in nature (8) .
A recent study by Khuri, Agulian, and Wise (9) , in which K+ activity was measured by a K+-selective electrode, reported that the TF/P activity ratio for K+ was less than unity, suggesting a K+ transport pathway independent of Na+. However, since intratubular Na+ concentration (or activity) was not measured, such an interpretation is speculative.
In an attempt to dissociate the movement of Na+ from K+ we used two different maneuvers: saline, which inhibits proximal sodium reabsorption in large measure by affecting the passive back-diffusion component of net reabsorption (10) , and acetazolamide, a diuretic that has been shown to inhibit Na+ reabsorption in the proximal tubule (6) and, by its capacity to inhibit hydrogen ion secretion, might be expected to inhibit the efflux component of net reabsorption. Proximal Ca++ transport was also evaluated, since its movement is closely associated with that of Na+ in the proximal tubule (11) . After acetazolamide, proximal Na+ and Ca++ reabsorption were inhibited in parallel, whereas FR of K+ remained unchanged (Fig.   4) . As a result of this dissociation, (TF/P)K+ fell significantly to less than 1.0, uncovering an uphill K+ transport system in the proximal tubule functioning independently of Na+ transport. A prior study by Watson (12) in the dog had suggested that acetazolamide caused a fall in proximal (TF/P) K+, although not to values less than 1.0, whereas Meng was unable to demonstrate any effect of acetazolamide on (TF/ P) K+ in the proximal tubule of the rat (13) .
Our data suggest the following interpretation of proximal tubular K+ transport. Under normal circumstances, Na+ and K+ transport systems work in parallel in such a manner that both TF/P ratios remain at unity. Similarly, under conditions in which changes in peritubular capillary uptake of fluid might affect passive back-leak of interstitial fluid (10), probably via intercellular channels (saline loading and glomerulotubular balance), TF K+ and Na+ concentrations remain close to that of extracellular fluid; hence parallel changes in net reabsorption of both ions occur. Acetazolamide apparently inhibits the efflux component of Na+ reabsorption, and under this circumstance K+ reabsorption continues at its original rate. The concomitant inhibition of fluid reabsorption produces a fall in TF K+ concentration. In fact, in this view, it seems likely that acetazolamide would, if anything, decrease the passive back-leak and allow the capacity of the independent K+ pathway to be expressed more fully. The similarity of results between intact and TPTX dogs suggests that PTH, which may affect Na+ and fluid reabsorption in the proximal tubule (4), plays no important role in the regulation of proximal K+ transport.
